Abstract -The viscosity characteristics of dilute and concentrated solutions of Teflon-42 in acetone, DMF, DMAA, N -methylpyrrolidone, and trimethyl phosphate have been studied. Films based on Teflon-42 prepared by precipitation from concentrated aqueous solutions are investigated by IR spectroscopy and X-ray analysis. The analysis of intrinsic viscosity and viscosity of concentrated solutions shows that, with respect to Teflon-42, solvent quality changes in the following order: acetone > DMF > DMAA > trimethyl phosphate ≥ N -methylpyrrolidone. Films prepared from polymer solutions in various solvents are characterized by a highly crystalline structure (the degree of crystallinity is ~70%) that involves three polymorphic modifications.
INTRODUCTION
The wide use of polytetrafluroethylene (PTFE) membranes in various industries is primarily associated with their high chemical stability [1] . A promising method for the preparation of PTFE-based membranes concerns their processing from polymer solutions. In this case, at least, three components are involved in the process: a polymer, a solvent, and a nonsolvent or precipitating agent. The structure of the resultant membranes and their functional characteristics are controlled by the physical and chemical properties of all three components and, primarily, by the character of their interactions in the polymer-solvent system. Solvent quality governs the morphology of membranes [2] [3] [4] . For example, in the case of PTFE, on passing from triethyl phosphate to amide solvents [ N -methylpyrrolidone (MP), DMF, DMAA], the final morphology of membranes changes from a symmetric spongy structure to an asymmetric structure with a well-pronounced skin layer and large macroheterogeneities in the membrane substructure [4] . Therefore, the selection of a proper solvent is a very important and challenging task [5] . Numerous attempts have been made to establish the correlation between the characteristics of solvents, the type of target additives, and the properties of resultant membranes [2] [3] [4] [5] [6] [7] . As a criterion defining solvent quality for the preparation of membranes, the following characteristics have been adopted: the parameters of solubility of all components in the feed solution [8] ; the interaction parameter χ [9], which characterizes the excessive interaction energy in solution per solvent molecule in the polymer-solvent system; and the intrinsic viscosity of a polymer solution in the selected solvent [2] . With decreasing energy of interaction between a polymer and a solvent, the rate of polymer precipitation is known to increase; in turn, this factor increases the probability of the formation of asymmetric membranes with a dense surface layer and large macroheterogeneities in underlying membrane layers [10] .
To prove the choice of a proper solvent for poly(vinylidene fluoride) (PVDF), the structure of resultant membranes was studied as a function of solubility parameters for polymer-solvent and solventnonsolvent pairs and as function of the viscosity of feed solutions and diffusion coefficients of a solvent and a nonsolvent [2] . As was shown, there is no direct correlation between the membrane structure and the characteristics of the system under study. Therefore, according to [2, 8] , the use of any new polymer for the preparation of membranes requires a detailed characterization of polymer-solvent-nonsolvent systems. Along with the wellstudied PVDF, there are many other fluoropolymers and related copolymers that, in principle, can be used for the preparation of membranes for various practical applications. Among such polymers, let us mention the random copolymer of vinylidene fluoride and tetrafluoroethylene (Teflon-42). However, no information on the characteristics of its solutions is available in the literature.
The objective of this work is to study the properties of dilute and concentrated solutions of Teflon-42 in various solvents and to characterize the resultant Teflon-42-based films. 
Effect of a Solvent on the Solution
The concentrated solutions of Teflon-42 were prepared at 50°ë (when acetone was used as a solvent) or at 80°ë (for other solvents) under continuous stirring. The polymer concentration in feed solutions was constant and equal to 10%. The prepared solutions were allowed to stay for 1 day at room temperature for cooling and degassing. The viscosity of concentrated solutions was estimated by using the falling ball test on a VN-2 Heppler viscometer at temperatures ranging from 25 to 50 °ë Δ G = 2.303 RT ( + 4), η log and the activation entropy of viscous flow was estimated from the difference between the activation enthalpy and the free energy as
Films were cast by immersion precipitation from concentrated solutions. A polymer solution was applied onto a glass or solid support based on a thermally fixed polyester textile (OAO KOMITEX, Syktyvkar) and immersed into a coagulation bath (water) at 10°ë . When the phase separation was completed, solvent traces were removed by washing; then, the membrane was dried.
The IR spectra of the initial polymer and cast films were recorded on a Nicolet Prot é g é 460 spectrophotometer (United States). The IR spectra were treated according to the standard OMNIC software (version 3.1).
The phase structure of the cast films was studied by X-ray analysis on a Carl Zeiss HZG 4A diffractometer (Jena, Germany). Ni-filtered Cu K α -radiation was used. The films were scanned in a stepwise manner, which allowed a precise identification of diffraction X-ray reflections. The corresponding diffractograms were recorded under identical conditions. The filtration characteristics of the prepared films, such as flux Q and bubble point P , were measured with respect to isopropanol according to standard procedures [17] .
RESULTS AND DISCUSSION
In [18] , Kesting proposed the following parameters for the characterization of solvent quality [18] : solubility parameters for the polymer-solvent system, the intrinsic viscosity of polymer solution in a given solvent, and the maximum content of nonsolvent that can be added to the system.
The difference between the solubility parameters of a polymer and a solvent δ t , p -s is a quantitative parameter, which can serve as a criterion for solvent quality. The calculation of the δ t , p -s values is based on the con- 
